DNA damage-dependent cell cycle checkpoints and genomic stability.
In response to genotoxic stress, which can be caused by environmental or endogenous genotoxic insults such as ionizing or ultraviolet radiation, various chemicals and reactive cellular metabolites, cell cycle checkpoints which slow down or arrest cell cycle progression can be activated, allowing the cell to repair or prevent the transmission of damaged or incompletely replicated chromosomes. Checkpoint machineries can also initiate pathways leading to apoptosis and the removal of a damaged cell from a tissue. The balance between cell cycle arrest and damage repair on one hand and the initiation of cell death, on the other hand, could determine if cellular or DNA damage is compatible with cell survival or requires cell elimination by apoptosis. Defects in these processes may lead to hypersensitivity to cellular stress, and susceptibility to DNA damage, genomic defects, and resistance to apoptosis, which characterize cancer cells. In this article, we have noted recent studies of DNA damage-dependent cell cycle checkpoints, which may be significant in preventing genomic instability.